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frequent determinations of the position of rest were made, but in spite of all
precautions an unknown cause produced a sudden displacement of five scale
divisions. The exact time at which this change took place could not be de-
termined, and two spinnings were therefore rejected. During the remainder
of the evening the magnet gradually came back to its original position.
With the exception of the two spinnings just mentioned we have not rejected
any observations.
When we come to inquire into the amount of uncertainty to which our
results are liable, owing to the effects of these air currents, we find that it
cannot be greater than the more dangerous, because less evident, errors to
which the determination of our constants (mean radius and distance of mirror
from scale) are subject. As long as the changes of the position of rest take
place irregularly, the error would tend to disappear in the mean, and the
probable error deduced from our experiments would give a fair idea of the
uncertainty due to this cause. This probable error, as we shall see, is very
small. A regular displacement of zero in one direction would, however,
produce a constant error which would not disappear in the final mean. We
have some evidence that such a regular displacement has to some extent
taken place. The comparison of zeros on December 6, as quoted above, for
instance, shows the position of rest in the course of the spinnings shifted
towards increasing numbers. Such a shift, if not taken into account, would
tend to make the deflections towards increasing numbers (positive rotation)
appear larger than those towards decreasing numbers. This, indeed, was
observed. Supposing the shift takes place regularly during the time of
spinnings we might have taken it into account. But the correction which
we should have had to apply is so small and uncertain that it is doubtful
whether we should have improved our final result, and it would certainly not
have altered it within the limits within which we consider it accurate; for
we find that reducing the deflections on the supposition, 1st, that the zero
has kept constant; and 2nd, that it has changed "uniformly during each set
of spinnings; the two results agree to within about one and a-half tenths of
a division, which, even at the lowest speeds, would only make a difference of
about 1 in 750, and on the highest speeds four times less. The fact that a
regular shift in the zero position of the magnet affects the mean of four
spinnings is due to the arrangement of experiments, adopted during the first
two nights, in which four rotations succeeded each other in alternate direc-
tions. If, after a rotation in the positive direction, two negative rotations,
followed again by a positive one, had been taken, a regular displacement
such as that we are discussing would not have affected the mean. This
latter plan was adopted on the last night. In the measurements undertaken
by the British Association Committee, the deflections in one direction were
generally greater than in the other, and the difference was ascribed to a
considerable torsion in the fibre of suspension, which, in order to explain the